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I Introduction 
Oxide semiconductor gas sensors are increasingly demanded for industrial safetyラenvironmental
monitoring, and process control because of their small sizeラ lowcostラ andcompatibility with 
microelectronic processing. To achieve high performance oxide semiconductor gas sensors, large 
effective surface area and small grain size are preferred. Thereforeラthelarge surface-to-volume ratio 
makes quasi-one-dimensional (ID) and nanoporous materials as ideal candidates for gas sensing 
applications. For exampleラ the1 D nanostructure of well-established gas sensing materials such as 
Sn02, ZnOラW03and In203 showed higher sensitivityラfasterresponseラand/orenhanced capability to 
detect low concentration gases compared with the corresponding thin film materials. Hereぅ we
developed several kinds of high surface area and 1 D oxide nanostructures. Most of these materials 
showed very promising gas sensing performance. We believe that some of the materials can be 
commercialized a白erfurther step investigationsラforexampleラinselectivity and life time. 
I Main res nits 
2.1 Dealloying derived synthesis of high surface area W03 films [I, 21 
We fabricated the high surface area W03 nanostructural films by dealloying with subsequent 
thermal oxidation. Sputtered amorphous W 0_68Cu0 32 alloy films were dealloyed in HN03 solution 
where Cu was selectively removed and W self聞assembledinto cross-linked cubic phase W nanotlakes. 
Thenラ thedealloyed films were oxidized at 500 °C for 8 h inair. The obtained W03 film has a 
monoclinic structure and shows high surface area (Figure 1 a).The NOrsensing of the W03 films was 
investigated. Figure 1 b shows the dynamic responses of the W03 film-based sensor to N02 gas at 200 
°C. The sensor show reversible responses to the N02 pulses. The sensor responds fast and the response 
time is less than tenth of that of conventional spu抗eredW03 thin film sensor. 
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Figure 1 (a) SEM image of dealloyed derived W03 film; (b) NOrsensing of the W03 film. 
2.2 Te02 nanowires and their gas sensing [3ラ4]
Te02 nanowires were successfully synthesized by a simple reactive thermal evaporation method 
using pure Te metal as the source material. The study on synthesis process indicates an optimal 
92 
synthesis temperature of 400 °C. Structural characterization using X-ray diffraction and transmission 
electron microscopy (Figure 2 A) shows that the Te02 nanowires have a single crystal tetragonal 
structure. The gas sensing measurements indicate that Te02 nanowires have a p-type electrical 
conduction and can reversibly response to N02 gas at room temperature (Figure 28). And alsoラTe02
nanowires show reversible sensing to H2S and NH3 gas at room temperature. The p-type conduction 
and the room temperature response are very promising for gas sensor application. 
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Figure 2 (A) TEM images ofTe02 nanowires; (B) Response ofTe02 nanowires to N02 gas at RT. 
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2.3 Ga203 nanowires and their gas sensing [SJ 
We synthesized gallium oxide nanowires by a chemical thermal evaporation method using 
gallium metal as a source material. Structure characterizations indicate that the obtained nanowires are 
well四crystallizedsingle phase monoclinic Ga203・TheGa203 nanowire gas sensors show reversible 
response to 02 and CO gases in a working temperature range of 10仏500 . A peak response is found 
at 300 for 02 gas and the peak response appears at 200 for CO gas. The results demonstrate the 
possibility of using the Ga203-based gas sensor at low working temperature field. 
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Figure 3 (A) SEMラXRD,TEM of Ga203 nanowires and nanowires based gas sensor; (B) Sensitivity 
to 02 and CO at different temperatures. 
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